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We focus on the dynamical optimal portfolio problem under the setting such that the mean
returns of a risky asset depend on an unobservable regime variable of economy. The regime vari-
able is assumed to be a continuous-time Markov chain with two states. The investor estimates
the value of regime variable from the information of the risky asset. We analyse the optimal
consumption and portfolio problem with the utility function of logarithm type. and thereby we
obtain a Hamilton-Jacobi-Bellman(HJB) equation for the value function. Since it is difficult to
find an explicit form of the solution to the HJB equation. we investigate the properties of the









$d6_{l}^{\gamma}=_{l^{lS_{t}^{\gamma}dt}}+\sigma S_{t}dB_{t}$, $0\leq t\leq T$
1. , $l^{l\sigma}$, , $B_{t}$ .
$d\beta_{t}=r\beta_{t}dt$ , $0\leq r<1$
. \Theta $=\{(\theta_{t}^{0}, \theta_{t}^{1})\ovalbox{\tt\small REJECT}.0\leq t\leq T\}$ , $\mathrm{t}$
$u$) $t=\theta_{t}^{0}\beta_{t}+\theta_{t}^{1}S_{t}$ . $c$ $u(c)$ 2.
, $\mathrm{T}$ $u$)$\tau$ , $(t$. $=0)$
1 $S;=S\mathit{0}\exp\{(\mu-\sigma^{2}/2,)t/+\sigma B_{t}\}$ , $S_{f}$ .
2 u(c): , $u’>0;u$ $<0$ ( ) .
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w , $\mathrm{T}$ U ), $C,$ $\Theta$ )
$U(u),$ $C,$ $\ominus)=E[\int_{\mathit{0}}^{T}\rho(t)\mathrm{u}(c_{\mathrm{t}})dt]$
. , $\rho(t)$ . $\Theta$ , $\{u_{t}).\cdot 0’\leq$
$t\leq T\}$ , $C=\{c_{t}:0<t<T\}$ $\{u_{t}):0<t<T\}$
, \Theta . $\{u_{t}’:0\leq t\leq T\}$
, $\mathrm{T}$ $U(u),$ $C,$ $\Theta)$
$(C, \Theta)=\{(c_{\mathrm{t}}, \theta_{\mathrm{t}})\ovalbox{\tt\small REJECT}.0\leq \mathrm{t}\leq T\}$ ,
$J(u))=$ $\sup$ $U(u),$ $C,$ $\ominus)$
$(C,\ominus)\in- 1(1\Gamma)$
3.
, , – , $\mathrm{T}$
$?l_{T}^{\mathrm{I}}$. , $\tau’(u)\tau)$ $\mathrm{T}$
$U(w, C, \Theta, )k$
$U(u),$ $C,$ $\Theta)=E[\int_{\mathit{0}}^{T}\rho(\mathrm{t})\mathrm{u}(c_{t})d1j+\rho(T)\mathrm{v}(wT)]$
$[1_{:}2.3_{:}4_{:}5_{:}6_{:}7_{:}8.9]\ovalbox{\tt\small REJECT}$ . , [7] ,
,
$dS_{t}=\mu(Y_{t})6_{t}^{\gamma}dt+\sigma S_{t}dB_{t}$
. , $\{0,1\}$ –
2 . . $.\iota\iota(c)=c^{\mathrm{o}}/\mathfrak{a}:(\alpha>0)$
4 , $c_{t}^{*}$ \mbox{\boldmath $\phi$}; , $(\alpha=1/\underline{9})$ ,
.
, , (1) 2
– , (2) ’‘ $u(c)=\alpha 1_{0_{\circ}^{\sigma}}(c)\backslash :5$ ,
, .
$3s1(w)\equiv$ { $(C,$ $\Theta)$ ; $1Vt=\mathrm{w}+./_{\mathit{0}^{t}}\cdot(\theta_{S}^{\mathit{0}}d\beta_{S}+\theta_{S}^{\mathit{1}}dS_{S})-\mathrm{J}_{\mathit{0}}^{\backslash \mathrm{t}}$ csds $\geq \mathit{0}$ , $c_{\mathrm{S}}>\mathit{0}$ , $\mathit{0}\leq t\leq T$ }
$1u(c)=c^{\alpha}/a: \lim_{\mathrm{c}arrow}0u(c)arrow \mathrm{O}$ , ( ) .




$d\beta_{t}=r\cdot\beta_{t^{(}}ft$ , $0\leq r<1$ (1)
, ,
$ds_{t}=_{l^{l}(Y_{t})S_{t}d\dagger}+\sigma S_{t}dB_{t}$ (2)
. , $(\Omega, F, P)$ , (standard Brow-
nian motion) , $Y_{t}$ , $\{0,1\}$ 2
(Markov chain) . ( $Y_{t}=0$ , $Y_{t}=1$ .)
$\sigma>0_{:}\mu(0)=_{l^{l0},l^{\ell(1)}}=_{l^{l}1}$ , $\mu_{0}<\{\downarrow 1$ ( ).
, $Y_{t}$ $B_{t}$ .
$Y_{t}$
$P_{ij}(l\{.)=P(Y_{t+h}=j|Y_{t}=?.)$ , $l\downarrow>0\cdot.$. $\uparrow.,$ $j=0,1$ (3)
,
$\lambda_{01}=\lim_{harrow 0}\frac{P_{01}([_{1}.)}{l_{1}}$ , $\lambda_{10}=\lim_{harrow 0}\frac{P_{10}(l_{1})}{l\iota}$ (4)
. , $\{\lambda_{01}, \lambda_{10}\}$ , (3), (4) $\{0,1\}$
– . (4) , $\lambda_{ij}$ , $i$
j 7.
$\mathrm{t}$ $F_{t}^{S}=\sigma\{S_{S_{\ovalbox{\tt\small REJECT}}}.s\leq t.\}$ (= $\mathrm{t}$
) . , ,
.
\mbox{\boldmath $\pi$}’ . ,
$\prime \mathit{1}\mathrm{r}_{t}=E[Y_{t}|F_{t}^{S}]=Pr(Y_{t}=1|F_{t}^{S})$ , $\pi_{0}=p$ (5)
. Liptser-Shiryayev (9.1) [10] , $\overline{\mathit{1}}^{-}t$ .
$d_{\mathit{1}}\prime \mathrm{r}_{t}$ $=$ $[ \lambda_{01}(1-\mathit{1}\tau_{t}^{-})-\lambda 10’\mathit{1}\mathrm{T}t]dt+\frac{\prime\prime \mathrm{r}t(1-\overline{\mathit{1}}\tau t)(\mu_{1}-l^{l}\mathrm{o})}{\sigma}d\overline{B}_{t}$
$\equiv$ $\overline{\mu}(’\tau\cdot t)dt$. $+\overline{\sigma}(’\tau t)d\overline{B}_{i}$ (6)
6 : $\Pi\overline{\mathrm{p}}$ , , ,
.
7 [7] , $\lambda_{01}=\lambda_{1}0$ .
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, $\prime \mathit{1}\mathrm{T}t>$ , (6) $E[\triangle_{\mathit{1}\mathrm{T}}.]$ ,
\mbox{\boldmath $\pi$}\sim $|$ . , $\pi_{t}<\overline{\pi}$ ,
, \mbox{\boldmath $\pi$}\sim $|$ . , $\tau_{t}’$. .\acute
.
, (6) , $-\prime \mathrm{r}_{t}$ $(tarrow\infty)$
. , ’‘ : , \mbox{\boldmath $\pi$}t \acute ‘ ’’
.
\mbox{\boldmath $\pi$}t B-t , $S_{t}$
$d6_{tl^{l}}^{\gamma\wedge}=(_{\mathit{1}\mathrm{T}t})S_{t}dt+\sigma 6_{t}^{\gamma}d\overline{B}_{t}$ (9)
.




$(t=0)$ $u$)$0$ .\acute $[0, T]$
$C=\{c_{\mathrm{f}}, \mathit{0}\leq t\leq T\}$ . : $c_{t}\geq 0$ , $C_{t}=_{\mathrm{c}}r_{0^{c_{s}ds}}^{t}<\infty$ $\mathrm{t}$
. – ,
: \sim ( ) \theta 2, ( ) \theta J
(P, (portfohho) $=\{\theta_{t}^{0}, \theta_{t}^{1}: 0\leq t\leq T\}$
$C=\{c_{t}, \mathit{0}\leq t\leq T\}$ $F_{t}^{S}-$ .
, $u_{T}$’ . $C=\{c_{t}, \mathit{0}\leq t\leq T\}$
$8\theta_{f}0<0$ : , $\theta_{f}^{1}<0$ : .
141
(consumption plan) . $\mathrm{t}$ $c_{t}$ $u(c_{t})$
. $1\mathit{1}_{T}^{\mathrm{I}}$. $u(\tau\iota)\tau)$ . ,
$U(w_{T}, C, \ominus)=\int_{\mathit{0}}^{T}\mathrm{e}^{-\rho \mathrm{t}}\mathrm{u}(c_{t})d\mathrm{t}+\mathrm{u}(wT)$ (10)
. , $u(c)$ $u(c)=\alpha\log(c),$ $\alpha>0$ , $1>\rho>0$
$\text{ ^{}9}$ .
$=\{\theta_{t:}0\leq t\leq T\}=\{(\theta_{t}^{0}, \theta_{t}^{1})_{:}0\leq t\leq T\}$ : $\mathrm{t}$
$w_{t}=\theta_{t}^{0}\beta_{t}+\theta_{t}^{1}S_{t}$ (11)
. $(f$. $=0)$ $u$) $0$ , 10
$\mathrm{t}\iota_{t}’=\uparrow \mathrm{t}^{1}0+\int_{0}^{t}(\theta_{s}^{0}d\beta_{s}+\theta_{s}^{1}dS_{s})-\int_{0}^{t}c_{s}ds\geq 0$ , $t\in[0, T]$ (12)
$(C, \Theta)$ . $\text{ }\hat{\Lambda}(u_{0}))$ .
\Theta , $\emptyset t$
$\phi_{t}=\{$
$0$ , ?.1 $2l.$)$t=0$
$\theta_{t}^{1}S_{t}/u_{t}$” $?.f$ $u_{i}$) $\neq 0$
(13)
. , $u_{i}$’
$d\uparrow l_{\vee}^{1t}$ $=$ $\theta_{t}^{0}d\beta_{t}+\theta_{t}^{1}d6_{t}^{\gamma}-c_{t}dt$
$=$ $(\theta_{t}^{0}\beta_{t}r+\theta_{tl^{l}}^{1\wedge}(_{\mathit{1}}\tau_{t}^{-})S_{t}-c_{t})dt+\prime l\mathit{1}^{l}.t\phi_{t^{\sigma}}d\overline{B}_{t}$
$=$ $[u_{t}’\phi_{t}(\{l(\wedge\tau_{t}^{-}’)-r)+ru|\#-c_{\theta}]dt+u_{t}1\phi_{t}\sigma d\overline{B}_{t}$
$\equiv$ $\mu_{w}(u_{t,t})\prime\prime \mathrm{r},$ $\phi_{t,Ct})dt+\sigma_{w}(?L^{)}t)\phi_{t})d\overline{B}_{t}$ (14)
.
$(C, \Theta)\in\hat{\Lambda}(w\mathit{0})$ , \Phi $=\{\phi_{t:}0\leq t\leq T\}$ ,
$(C, \Theta)arrow(C, \Phi)$ 1 1 . , $\Lambda(u)0)=\{(C, \Phi) : (C, Orightarrow)\in\hat{\Lambda}(w\mathit{0})\}$ ,
$(C, \Phi)\in\Lambda(w\mathit{0})$ .
, $t=0$ , – $t(0\leq t\leq T)$ ,
$[t, T]$ . ,
, . ,
.




, $t$ $?L^{1}$ , $\prime \mathit{1}\tau_{t}=’\eta^{-}$ , $(C, \Phi)$
$V^{(C,\Phi)}(u),$
$\prime l\mathrm{T},$
$t)$ $=$ $E^{(w,\pi,t)}[U(u" C, \Theta)]$
$=$ $E^{(w,\pi,t)}[ \int_{t}^{T}e^{-\rho s}u(c_{s})ds+u(\uparrow L_{T}^{\mathrm{I})]}$
$\equiv$ $E[ \int_{t}^{T}e^{-\rho s}u(c_{s})ds+u(u_{T}’)|_{\pi_{t}^{t}=\pi}^{w=w}]$ (15)
. ,
$V(?L^{\mathrm{I}}, \pi, t)=$ $\sup$ $V^{(C,\Phi)}(u" \pi, t)$ (16)
$(C,\Phi)\in_{d}1(1\iota_{\mathit{0}^{)}}$
.
. $V(’\iota \mathit{1}^{l}., \prime l\mathrm{T}, t.)$ $[0, \infty)\cross[0,1]\cross[0, T]$ $C^{2,2,1}$
, $V(\prime \mathrm{t}L^{\}}, \mathit{1}\mathrm{T}, \mathrm{f})$ Hamilton-Jacobi-Bellman(HJB)
$\sup$ $D^{(c,\phi)}J(’\iota L^{1}, \prime \mathit{1}\mathrm{T}, t)+e^{-\rho t}u(c)=0$, $J(u),$ $-\prime \mathrm{r},$ $T)=e^{-\rho T}u(u’)$ (17)
$(c,\phi)\in R\prec-\cross R$
.
$D^{(c,\phi)}J(?l." \prime\prime\tau, t)$ $=$ $J_{w}(’\iota\iota" \prime l\mathrm{T}, t)_{l^{l}w}(u),$ $\cdot \mathit{1}\mathrm{T},$ $\phi,$ $c)+\underline{\frac{1}{9}}J_{ww}(u),$ $\overline{\mathit{1}}\mathrm{r},$ $t)\sigma_{w}^{2}(u),$ $\phi)$
$+$ $.J_{\pi}(\uparrow l^{\mathrm{t}\prime}.,\mathit{1}\mathrm{T}, t)_{\overline{l}}\downarrow(_{\overline{\mathit{1}}}\mathrm{r})+\underline{\frac{1}{9}}J_{\pi\pi}(u" .\mathit{1}\mathrm{T}, t)\overline{\sigma}^{2}(\pi)$
$+$ $J_{w\pi}(_{1\angle l}"’ \tau^{-}, t)\sigma_{w}(?L^{)}, \phi)\overline{\sigma}(\pi)+J_{t}(w, \phi, t)$ (18)
. , HJB , .
$J(1\mathit{1}^{)}., \prime \mathit{1}\mathrm{T}, t)$ , .
1:HJB (w, $\prime \mathit{1}\mathrm{T},$ $t.$ ) – ,
$J(u” \mathit{1}\mathrm{T}, t)=f\cdot(\pi, t)+g(t)\uparrow\iota(u))$ ; $J^{\cdot}(\pi, T)=0$ , $g(T)=1$ (19)
.
, $D^{(c,\phi)_{J()}}u,$ $\prime \mathit{1}\mathrm{T},$ $t$ ) $+e^{-\rho t}u(c)$
$D^{(c,\phi)}J(?L^{1}, \overline{\mathit{1}}\tau, t)+e^{-\rho t}u(c)$ $=$ $f_{\pi}(_{\mathit{1}}^{\sim}\mathrm{r}, t)\overline{\mu}(\pi)+\underline{\frac{1}{9}}f_{\pi\pi}(\prime l\mathrm{r}, t.)\overline{\sigma}^{2}(\prime \mathit{1}\mathrm{T})+f_{t}(\overline{\prime}\mathrm{r}, t.)$









$g(t)=1+ \frac{1}{\rho}(e^{-\rho t}-e^{-\rho T})$ (22)
. $u_{t^{*}}$) , $u_{t}^{*}$’
$du_{t})^{*}=u_{t}^{*}’ \{[\frac{\hat{\mu}(\overline{\prime}\mathrm{r}_{t})-r}{\sigma}]^{2}+r-\frac{1}{e^{\rho t}g(t)}\}dt+\mathrm{t}r_{t}.)^{*}\frac{\hat{\mu}(_{\mathit{1}\mathrm{T}t}\prime)-r}{\sigma}d\overline{B}_{t}$ (23)
. , HJB $\{(c_{t}^{*}, \phi_{t}^{*}):0\leq t$. $\leq T\}$ , $f(\prime \mathit{1}\mathrm{T}, t)$
$f_{\pi}(\overline{\prime}\mathrm{r}, t)_{\overline{l^{\mathit{1}}}}(_{\mathit{1}\mathrm{T}}’)+\underline{\frac{1}{9}}f_{\pi\pi}(\prime \mathit{1}\mathrm{T}, t)\overline{\sigma}^{2}(\pi)+f_{t}(\overline{\prime}\mathrm{r}, t)+l\iota(\overline{\prime}\mathrm{r}, t.)=0$ , $f(\pi, T)=0$ (24)
. .
$l \iota.(’--, t)=\alpha g(t)\{[\frac{l^{\wedge}l(\prime \mathit{1}\tau)-\gamma}{\sigma}.]^{2}+r\}-\alpha\frac{1+pt+10_{\mathrm{o}}\sigma[g(t)]}{e^{\rho t}}$ (25)
.
2. 1 (19) , (24)
. , , 1
.
(21) $(c_{t}^{*}, \phi_{t}^{*})$ .
$\bullet$
$c_{t}^{*}$ :
$c_{t}^{*}/u_{t})^{*}$ \mbox{\boldmath $\pi$}’ ,
. , $T^{*}$
$T^{*}=- \frac{1_{0_{6}^{\sigma}}(\rho)}{\rho}$ (26)










, $t$ $c_{t}^{*}$ , $c_{t}^{*}/u_{t}^{*}$’ .
, $T>T^{*}$
, . , $c_{t}^{*}/u_{t}^{*}$’
.
$\bullet$ \mbox{\boldmath $\phi$}t* :
$(^{\underline{\mathrm{Q}}}1)$ , $\phi^{*}$ “ $(\hat{\mu}(_{\mathit{1}}\tau)-r)^{::}$
. , \vdash ( ) $\sqrt$
. , $\hat{\mu}(\pi)=\mu_{1^{\gamma}}’\cdot+l^{l}0(1-\pi)$ tl $1>_{l^{l}}0$ , $\phi^{*}$ \mbox{\boldmath $\pi$}
. .
$(\hat{\mu}(_{\mathit{1}\mathrm{T}}’)-r\cdot)$ , $\phi^{*}>0$ ,
( ). \mbox{\boldmath $\pi$} ,
, \mbox{\boldmath $\phi$}* .
, $(l^{l}(\wedge’\gamma-)-r)$ , $\phi^{*}<0$ ,
( ), . \mbox{\boldmath $\pi$}
, , , $|\phi^{*}|$ 11.
4.
$(c_{t}^{*},\phi_{t}^{*})$ $J(u),\pi,$ $t.)$
, $f(\pi, t)$ . $(t$. $=0)$
$(F_{0}^{S})$ $(Y_{0})$ $(_{\mathit{1}}\eta_{0}^{-)}$ ,
, ] $(\pi, 0)$ .
, $J^{\cdot}(\prime \mathit{1}\mathrm{T}, t)$ (24) . [7] ,
$f(\pi, T)=0$ , $J^{\cdot}(\pi, 0)$ .
.
$\mu 0=-0.2$ , $\mu_{1}=0.3$ , $\sigma=0.2$ , $r=0.05,$ $\rho=0.06$ , $\lambda_{01}=\lambda_{10}=1$ , $\alpha=1$ , $T=1$
, \Delta t $=T/100$ , \mbox{\boldmath $\pi$} \Delta \mbox{\boldmath $\pi$} $=1/100$ .
(1) $f(’\tau^{-}, 0)$
1 . $f(\overline{\prime}\mathrm{r}, 0)$ .
$11\emptyset*<0$ , $\phi^{*}$ \mbox{\boldmath $\pi$} .
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$(A)_{l\mathrm{T}}’<\pi^{*}$ , $\prime \mathit{1}\tau\uparrow\Rightarrow f(\pi, 0)\downarrow$
$(B)_{\mathit{1}^{->}}.\prime\prime \mathrm{r}^{*}$ , $\pi\uparrow\Rightarrow f(\prime \mathit{1}\mathrm{T}, 0)\uparrow$
. \iota ,\- \mbox{\boldmath $\phi$}* ,
.
(A) $\prime \mathit{1}\mathrm{T}<$ , (7) \mbox{\boldmath $\pi$} , $\hat{\mu}(\pi)-r<0$ , , $t=0$
\mbox{\boldmath $\phi$}* . ( $\phi^{*}<0_{\mathit{1}}$. ),
. \checkr\--
\mbox{\boldmath $\phi$}* , $(\pi\downarrow 0)$ ,
$(\phi^{*}<0, |\phi^{*}|\uparrow)$ , $f(_{l}’\tau, 0)$ . , ] $(\pi, 0)$
\mbox{\boldmath $\pi$} .
(B) $.\mathit{1}\mathrm{T}>\pi^{*}$ , $\hat{\mu}(_{\mathit{1}}\prime \mathrm{r})-r>0$ , , $t=0$ \mbox{\boldmath $\phi$}* .
( $\phi^{*}>0$ , ) .
2-\ \mbox{\boldmath $\phi$}* , $(\prime \mathit{1}\mathrm{T}\uparrow 1)$ ,
$(\phi^{*}\uparrow)$ , $f(\pi, 0)$ .
, $f(_{\overline{l}}\mathrm{r}, 0)$ \mbox{\boldmath $\pi$} .
, \mbox{\boldmath $\phi$}* (A) (B) ,
$|\phi^{*}|\uparrow\Rightarrow f(\pi, 0)\uparrow$
.
3. $f(_{\mathit{1}}\prime \mathrm{r}, 0)$ \mbox{\boldmath $\pi$}* – , $(\mathrm{t}=0)$ \mbox{\boldmath $\pi$} $\prime \mathit{1}\mathrm{r}^{*}$
, \mbox{\boldmath $\pi$}t $(0<t\leq T)$ $\eta^{*}’$. – ,
\mbox{\boldmath $\phi$}* \mbox{\boldmath $\phi$}; , ,
. , $\pi^{*}$
, . $(\mathrm{i})\mathrm{T}$ ,
, $\phi_{t}^{*}$ $t=0$ – ,
, ,$\mathit{1}\mathrm{T}^{*}$ . (ii)T , 1 , (8) \mbox{\boldmath $\pi$}*
146
, \mbox{\boldmath $\pi$}’ \mbox{\boldmath $\pi$}* , , $t=0$
\mbox{\boldmath $\pi$} . , $t=0$ \mbox{\boldmath $\phi$}*
, , $\prime J\mathrm{T}^{*}$ . ,
, $|\overline{\pi}-\wedge J\mathrm{r}^{*}|$ ,,T* $f(\prime \mathit{1}\mathrm{T}, 0)$
.
, , , .
(2) $f(\prime \mathit{1}\mathrm{T}, 0)$
2,3,4 .\acute $l^{l}\mathrm{o},$ $\mu_{1}$ $f\cdot(_{\overline{\mathit{1}}}\mathrm{r}, 0)$
.
(A. $\text{ _{}\underline{9}}$) $\mu_{1}\uparrow\Rightarrow f(\prime\prime \mathrm{T},0)\uparrow$
(B. 3) \mu 0\geq r .\acute $\mathit{1}^{\mathit{1}}0\uparrow\Rightarrow f(\pi, 0)\uparrow$
(C. 4) $l^{l}0<r$ , $l^{l}0\uparrow\Rightarrow J^{\cdot}(’\tau^{-}, 0)\downarrow$
, .
(A) , (7) ill $>l^{l}0$ , $(l^{\wedge}l(\pi)-\gamma\cdot)$ tl 1
, : \mbox{\boldmath $\phi$}* $>0$ . ,
$\phi^{*}$ , $l^{l}1$ , $(l^{l}(\wedge\pi)-r)$ , \mbox{\boldmath $\phi$}* . , , $\mu_{1}$
( ) , $J^{\cdot}(\prime \mathit{1}\mathrm{T}, 0)$
. , ] $(’–, 0)$ \mu 1 .
(B) , $l^{l}0\geq r$ , (7) \mu 1 $>\mu 0$ , $(\hat{\mu}(_{\mathit{1}\mathrm{T}}’)-r)$ ,
, \mbox{\boldmath $\phi$}* $>0$ . , \mbox{\boldmath $\phi$}*
, $l^{l}0$ , $(\hat{\mu}(\pi)-r)$ , \mbox{\boldmath $\phi$}* . ,
( ) , $f(\pi, 0)$ .
, $f(_{\mathit{1}}\prime \mathrm{r}, 0)$ \mu .
(C) , $\mu_{\mathrm{O}}<$ r , $(\hat{\mu}(\overline{\prime}\mathrm{r})-r)$ , , $\phi^{*}>0$
, $f(_{\overline{\mathit{1}}}\mathrm{r}, 0)$ . \mu o
$f(\prime \mathit{1}\mathrm{T}, 0)$ . , .
(3) $f(\prime \mathit{1}\mathrm{T}, 0)$
5 , $\sigma$ $(\mathrm{t}=0)$
$J^{\cdot}(\prime \mathit{1}\mathrm{T}, 0)$ .
147
$\sigma\uparrow\Rightarrow f(_{\mathit{1}}’\tau, 0)\downarrow$
(21) , , $\triangleleft$,-\- \mbox{\boldmath $\phi$}* $|\phi^{*}|$ \mbox{\boldmath $\sigma$}
./ \mbox{\boldmath $\sigma$} $|\phi^{*}|$ . .\acute (1) , $f(\pi, 0)$
\mbox{\boldmath $\sigma$} .
(4) $f(\prime\prime \mathrm{T}, 0)$
67,8,9 , $\lambda_{01},$ $\lambda_{10}$ $(\mathrm{t}=0)$
$f(_{\overline{\mathit{1}}}\mathrm{r}, 0)$ .
(A) $\lambda_{01}/\lambda_{10}\geq 1$ , .
( $\mathrm{a}$ . 6) $\lambda_{01}>\lambda_{10}=1$ , $\lambda_{01}\uparrow\Rightarrow f\cdot(\prime \mathit{1}\mathrm{T}, 0)\uparrow$
( $\mathrm{b}$ . 7) $\lambda_{10}\leq\lambda_{01}=1$ : $\lambda_{10}\uparrow\Rightarrow f(\pi, 0)\downarrow$
$\lambda_{01}/\lambda_{10}\geq 1$ , ,
.









(B) $\lambda_{01}/\lambda_{10}\leq 1$ .\acute .
( $\mathrm{c}$ . 8) $\lambda_{10}>\lambda_{01}=1$ , $\lambda_{10}\uparrow\Rightarrow f(\pi, 0)\uparrow$
( $\mathrm{d}$ . 9) $\lambda_{01}\leq\lambda_{10}=1$ ,
(i)\mbox{\boldmath $\pi$} $0$ , $\lambda_{01}\uparrow\Rightarrow f(\prime \mathit{1}\mathrm{T}, 0)\downarrow$
(ii)\mbox{\boldmath $\pi$} 1 , $\lambda_{01}\uparrow\Rightarrow f(_{\overline{\mathit{1}}}\mathrm{r}, 0)\uparrow$
148
$\lambda_{01}/\lambda_{10}\leq 1$ , ,
.
(c) , , $(\phi^{*}<0_{\ovalbox{\tt\small REJECT}}$.
), .
, , $(|\phi^{*}|\uparrow)$ ,
, , $f(\pi, 0)$ \mbox{\boldmath $\lambda$}10 .
(d) , $\lambda 0\perp$ $0$ $\lambda_{10}=1$ ,
. , :
(i)\mbox{\boldmath $\pi$} $0$ , ,
( ).\acute .
, ,
$(\phi^{*}<0, |\phi^{*}|\uparrow)$ , , $f(\mathit{1}\eta^{-}, 0)$ \mbox{\boldmath $\lambda$}01
.
(ii)\mbox{\boldmath $\pi$} 1 ,
. , ,-r‘ \mbox{\boldmath $\phi$}* , ( )
. ,
, $(\phi^{*}>0, \phi^{*}\uparrow)$ , ,
, $f\cdot(_{\mathit{1}\mathrm{T}}, 0)$ \mbox{\boldmath $\lambda$}01 .
(5) $\mathrm{T}$
10 , $\mathrm{T}$ , $c_{t}^{*}/u_{t}|^{*}$
.
$.T\uparrow\Rightarrow c_{t}^{*}/u_{t})^{*}\downarrow$
$c_{t}^{*}$ , $(T\downarrow)$ .\acute h)





(1) (21) . , $c_{t}^{*}/u_{t}^{*}$’
149
, . ,
$\sqrt$ $(l^{\wedge}r(\prime \mathit{1}\mathrm{r})-r)$ , \mbox{\boldmath $\pi$}
.
.
(2) , (24) HJB
. , $(c_{t}^{*}, \phi_{t}^{*})$ ,
$J^{\cdot}(\prime \mathit{1}\tau, 0)$ , $\prime \mathit{1}\mathrm{r}$ , $(’\tau^{*})$
, $\pi$ . ,
$\phi^{*}$ ( , $\phi^{*}<0$ , ’‘ $\phi^{*}>0$ , ) ,
. , ,
\mbox{\boldmath $\phi$}* , .
6.
, 2 . - ,
. – , ,
. , ,





(5) 2 , $Y_{t}$ -
,
(6) , HJB ,
– . , ( ) ,
HJB ,
(7) – , ,
. , .
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